Worldwide kelp forests have been the focus of several studies concerning ecosystems dysfunction in the past decades. Multifactorial kelp threats have been described and include deforestation due to human impact, cascading effects and climate change. Here, we compared community and trophic structure in two contrasting kelp forests off the coasts of Brittany. One has been harvested five years before sampling and shelters abundant omnivorous predators, almost absent from the other, which has been treated as preserved from kelp harvest. δ15N analyses conducted on the overall communities were linked to the tropho-functional structure of different strata featuring these forests (stipe and holdfast of canopy kelp and rock). Our results yielded site-to-site differences of community and tropho-functional structures across kelp strata, particularly contrasting in terms of biomass on the understorey. Similarly, isotope analyses inferred the top trophic position of Marthasterias glacialis and Echinus esculentus which may be considered as strong interactors in the sub-canopy. We interrogate these patterns and propose a series of probable and testable alternative hypotheses to explain them. For instance, we propose that differences of trophic structure and functioning result from confounded effects of contrasting wave dissipation depending on kelp size-density structure and community cascading involving these omnivorous predators. Given the species diversity and complexity of food web highlighted in these habitats, we call for further comprehensive research about the overall strata and tropho-functional groups for conservation management in kelp forests.
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Material & Methods

Study sites
The study sites were located near Roscoff and within the Molène archipelago (Fig. 1) along the north-western coast of Brittany. These sites, separated by 70 km, are part of the same well-mixed (throughout the year) water mass at the English Channel entrance (Birrien et al., 1991) . The Roscoff site (48°43.556N, 4°01.415W) is a dense, sheltered boulder field with some coarse interstitial sediment, lying upon a flat rocky reef, situated 1 km from the shore and 2.5 m below chart datum. The kelp forest (≈ 1 km²) is surrounded by mosaic habitats, represented by offshore infralittoral coarse sand/gravel flats, other kelp forests at comparable depth, few Zostera spp. beds on the infralittoral fringe, intertidal rocky reefs dominated by Fucales, and intertidal fine sand beaches (Joubin, 1909) . Unlike in the Molène area, kelp harvesters started to trawl L. hyperborea in 2007, for an official net crop ranging between 300 and 3,300 tons per year up to now. From diver observations and information provided by local fishermen, the Roscoff study site was considered to be preserved from kelp-harvesting, but was frequently exploited for abalones and large decapods. During autumn 2010, L. hyperborea densities were measured on the site within 0.25 m² 3-sided quadrats (n = 60), for three size classes: 0-10 cm, 10-40 cm, > 40 cm. Densities were estimated at 16.9 ± 11.4 individuals m -2 (± S.D.), largely dominated by adults from the canopy layer (Stipe > 40 cm, 13.1 ± 6.6 ind. m -2 ). The Molène site (48°25.089N, 4°54.742W) is located within the 'Parc Naturel Marin d'Iroise'. This site is a boulder field with some coarse interstitial sediment, lying upon a flat rocky reef ('Helle' plateau), situated 3.5 km from the nearest shore (Molène Island) and 9.0 m below chart datum. The 'Helle' plateau (≈ 8 km²) is surrounded by circalittoral heterogeneous sand flats and infralittoral coarse biogenic gravel and heterogeneous sand beds (Raffin, 2003) . According to fishermen (Ifremer data), L.
hyperborea was not harvested at this site for five years before sampling. During March 2011, after winter recruitments, kelp densities were estimated within 1 m² quadrats (n = 15) at 18.1 ± 9.1 individuals m -2 (± S.D.), dominated by medium individuals (Stipe 10-40 cm, 5.1 ± 2.5 ind. m -2 ) and adults (6.9 ± 3.2 ind. m -2 ). Although kelp density displayed site-to-site differences in the size-canopy structure, any causal link with kelp trawling cannot be established since initial condition and temporal variability within both sites remains unknown (Osenberg and Schmitt, 1996) .
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A C C E P T E D ACCEPTED MANUSCRIPT 5 2.2. Community and trophic structure Sampling was performed by scuba-divers in late March 2011 (early spring). At each sampling site, L. hyperborea adults (n = 5) were randomly collected in 1 mm mesh bags (Christie et al., 2003) . A substantial part of the within-site variability in the biotic colonisation of kelp can be explained by age and size of kelp (Whittick, 1983; Anderson et al., 2005) ; therefore only adult kelp from the canopy layer were selected underwater by their total length
(1-2 m) before further biometric analyses in the laboratory. Few mobile species inhabit the lamina (Norton et al., 1977; Christie et al., 2003) ; therefore stipe and its adjoining lamina were collected in the same bag and the holdfast was collected separately. The surrounding substratum was sampled in 0.1 m² quadrats (n = 5) using an air pump connected to a 1 mm mesh collector.
In the laboratory, each bag was carefully rinsed with seawater over a 500 µm mesh sieve. Bag contents were fixed in their entirety with a buffered formaldehyde solution (3 %).
Fauna and flora were sorted according to origin (stipe/lamina, holdfast or rock) and their ashfree dry mass (AFDM) determined at the species level, except for pooled measurement of the Corallinale/Peyssonelia sp. encrusting complex (Kennelly, 1989) . In addition to mass measurement of their different parts, adult kelps were processed for age, size and holdfast volume. Individual kelp were aged using the method of Kain (1963) , ranging from 3 to 8 years without any difference between sites (Appendix A, t-test, t = -0.717, P = 0.494).
While no difference was detected for stipe length (72-128 cm) and mass (21.5-67.7 gAFDM), the mean diameter (measured from 5 points per stipe) was slightly higher in Molène (2.8 ± 0.5 cm) than in Roscoff (2.3 ± 0.2, t = -4.30, P = 0.003) but difference in the calculated surface area was not significant (P = 0.052). Each holdfast was packed in a thin Ziploc bag and pushed in a transparent water jar, allowing to create a vacuum and to measure its total displacement volume. Holdfast interstitial volume (named 'ecospace' in Jones, 1971 ) was determined by the difference between total and hapteron displacement volumes, measured in a graduated tube once dissected throughout fauna sorting. Neither these volumes nor holdfast biomass differed significantly between sites (P > 0.05, Appendix A).
Additional random collection conducted for isotopic analyses (see below) and scubadiving observations (≈ 5') provided wider qualitative information on communities and trophic structure in spring 2011. These observations were strengthened by a quantitative survey set up for winter 2013. It should be noted that Molène area was patchily trawled the next day after the spring 2011 sampling and may have influenced, by modifying the dissimilarity between M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 6 sites, the results of this additional survey. Megafauna (width > 5 cm) densities were estimated by three scuba-divers in Roscoff (late January) and in Molène (mid-February). Dominant species (large molluscs, crustaceans, echinoderms) were counted on the evident rock substratum and below 10 medium boulders (with a diameter of 50-100 cm) randomly turned over along three parallel 25 × 2 m transects (spaced by 3 m).
Sampling and preparation for stable isotope analyses
In late March 2011, at Roscoff and Molène sites, three replicates of seawater (5 L) were collected with a Niskin bottle below the surface (− 1 m) to assess the suspended particulate organic matter (POM). Sediment organic matter (SOM) was obtained by scraping the first cm of interstitial sediment into 200 mL containers (3 replicates). Small boulders (3 replicates with a volume of approximately 1 L) were collected to sample epilithic biofilms (rock organic matter, ROM). Additional kelp holdfasts (3 replicates) were also brought back to the laboratory to extract the associated organic matter (holdfast organic matter, HOM).
SOM, ROM and HOM were considered as the components of the organic matter pool (called OM pool hereafter). The most abundant macroalgae and consumer species were collected (1 mm mesh bags) from three stipe/lamina samples, three holdfasts and from the surrounding substratum. Zooplankton tows (200 µm) were conducted for 10 minutes at approximately 1 m below the water surface for copepod isotope analyses.
In the laboratory, seawater samples (POM) were filtered on pre-combusted Whatman ® GF/F filters (0.7 µm). Sediment samples were shaken in filtered seawater (0.20 µm) to suspend the SOM. Sampled rock boulders were gently brushed using a smooth brush in filtered seawater (0.20 µm) to suspend ROM. HOM was brushed from within the holdfast base using a similar smooth brush in filtered seawater (0.20 µm). Brushing was brief to minimise the release of extracellular polymeric substances (EPS) by the holdfast which could bias the isotope signature of the HOM. Suspended SOM, ROM, and HOM were sieved separately on a 63 µm mesh and filtered on 0.7 µm GF/F filters. Although stable isotope analyses were focused on δ 15 N for trophic level estimations in the present paper, some carbonate removal (identical procedures at both sites) was performed for δ 13 C measurements which are presented elsewhere (Leclerc et al., 2013b) . Each filter was then briefly acidified (HCL, 1 N), thoroughly rinsed with distilled water, and dried at 60 °C for 48 h.
Macroalgae were sorted by species, washed, and stored in plastic bags at − 30 °C until preparation and analysis. L. hyperborea samples were separated according to the different thallus parts, namely old lamina (distal part), young lamina (formed during winter), stipe
(close to the meristem) and EPS. EPS were extracted from stipe pieces cut longitudinally, disposed above large glass containers and maintained for 1 h at ambient temperature. EPS samples were directly dried at 60 °C (48 h) before grinding. Zooplankton samples were placed in a test tube from which light was excluded except for the top tenth of the tube. A cold light source was placed at the top and copepods attracted by the light were sorted from the living material using a pipette and kept in 0.20 µm filtered seawater for 3 h to allow gut clearance. Macro-consumers were starved overnight in 0.20 µm filtered seawater to allow evacuation of their digestive contents. Samples were then stored in glass containers at − 30 °C until preparation and analysis.
Macroalgae pieces were scraped with a scalpel, rinsed with freshwater to remove epiphytes and then briefly acidified (HCL, 1 N). Whenever possible, isotope analyses of consumers were conducted on muscle tissue to minimise isotope variability and to reflect integrative assimilation of sources by the consumers (e.g. Pinnegar and Polunin, 1999) . Most samples were prepared at the individual level. To obtain sufficient material for accurate stable isotope analyses, a few samples containing several individuals of the same taxa were pooled (Copepoda, Nematoda, Odontosyllis ctenostoma, Rissoa parva, Barleeia unifasciata, Janira maculosa, and colonial taxa: Bryozoa and Ascidiacea). Each sample was then briefly acidified (HCL, 1 N), rinsed with distilled water, and dried at 60 °C for 48 h. In order to cope with changes induced by longer acidifications, δ 15 N measurements were conducted on untreated samples for calcareous organisms (Corallina, Sycon, Crisa, Didemnum, Marthasterias, Asterias and Amphipholis) . Once dried, samples were crushed with a mortar and a pestle then put in tin capsules before mass-spectrometry analyses.
Nitrogen isotope ratios were determined using a Flash EA CN analyser coupled with a Finnigan Delta Plus mass spectrometer, via a Finnigan Con-Flo III interface. Data are expressed in the standard δ unit. Similarities among samples were estimated using the Bray-Curtis Similarity Index (Clarke and Warwick, 2001) . Samples were ordinated using a non-metric Multidimensional Scaling (nMDS) and differences among sites and habitats (both fixed factors) were analysed using permutational multivariate analyses of variance (PERMANOVA, Anderson et al., 2008) , allowing testing whether inter-group similarity is greater than within-group. Species biomass distributions between sites within each habitat were compared using pair-wise tests, depending on significant interactions between the two factors. Within each habitat group, PERMDISP routine revealed that the multivariate dispersion (around the centroid) of biomass distribution of seaweeds and fauna was homogeneous between sites (P > 0.15).
For each microhabitat, biomasses of large tropho-functional groups were compared between sites. For that purpose, different biomass standardisations were conducted, according to the microhabitat considered, except for rock samples (0.1 m -2 ). Biomass of seaweed or consumer groups was standardised either by lamina, stipe or holdfast biomass. In order to characterize habitat features that may influence faunal distribution (Christie et al., 2007; Norderhaug et al., 2014) , red, brown and green macroalgae (considered as trophic groups)
were separated according to their morphology: crustose, smooth leaf-like (poorly branched), rough leaf-like (coarsely branched), bush-like (densely branched). Consumers were separated according to their major feeding mode: grazer, sessile suspension-feeder (including sessile bivalves), mobile suspension-feeder, deposit-feeder, mobile fauna-and sessile faunapredators. When the homoscedasticity hypothesis was achieved (Fisher tests), the mean biomass of tropho-functional groups was compared between sites using one-tailed Student ttests. Otherwise, a Wilcoxon-Mann-Whitney U-test was applied. Megafauna densities in transects (25 × 2 m, 3 replicates, winter 2013) were considered between Roscoff and Molène using one-tailed Wilcoxon-Mann-Witney U-test. For biomass and density site-to-site comparisons, tropho-functional groups of consumers and primary producers were all considered as independent entities owing to the lack of a priori knowledge on their interrelationships; therefore multiple site-to-site paired comparisons were chosen. Freeware R statistical environment was used for all these statistical analyses (R Development Core Team, 2012).
Isotopic analyses helped to estimate consumer trophic levels (TL consumer ) as follows:
where δ 15 N baseline corresponds to the mean δ 15 N of strict primary consumers (TL = 2.0). Only the species sampled at both sites were used as baseline in order to strengthen TL site-to-site comparisons, regardless of the trophic enrichment factor (TEF) choice. The latter was chosen according to Caut et al. (2009) who reported a mean δ 15 N-TEF value of 2.5 ‰ for invertebrate whole body. With regard to the large variability of TEF within this group (Caut et al., 2009) , the corresponding uncertainty in TL estimation was 0.9 (S.D.). Since δ 15 N fractionation depends, among other factors, on the protein content of the mixed food source (Perga and Grey, 2010) , considering this variability in estimations is essential when considering strong omnivory occurring in food webs. It should be noted that the TL was estimated from species mean δ 15 N; hence the intraspecific variability of TL was not taken into account in results.
Results
Community structure
Among the 65 macroalgal taxa identified across sites (Table 1 , Appendix B), 9 were found on lamina, 34 on stipe, 43 on holdfast, 53 on the surrounding substratum. These taxa were differently distributed among microhabitats, within each site ( Fig. 2A , Table 2A ). The canopy (lamina and stipe) epiphytic relative composition did not differ between Roscoff and Molène (pair-wise tests), and was characterised on its own. On lamina, the seaweed species richness (Table 1) and rough leaf-like red algae (Phycodrys rubens, Cryptopleura ramosa). Although the biomasses of these two dominant groups and biomass distribution of the overall species were similar between sites, Roscoff stipes were represented by twofold higher species richness (Table 1) and higher biomass for crustose and bush-like red algae. On holdfast, the species richness did not differ (Table 1) , whereas species relative abundances differed significantly between sites (Pair-wise test, Table 2A ), as observed at the tropho-functional group level ( Fig.   3C ). Highly variable on holdfasts, red algae biomass did not differ significantly between sites, except for the crustose corresponding to Corallinale/Peyssoniella sp., absent in Molène and abundant in Roscoff). On the surrounding substratum (Table 1) , obvious differences were highlighted between sites ( Fig. 2A , Table 2A ). In Molène, the biomass associated with the M A N U S C R I P T
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As for primary sources, primary consumers displayed large intra-group variability in δ 15 N (Fig. 6, Table 3 ). This variability in the baseline (strict primary consumers) induced uncertainty in the trophic level estimation of consumers. Considering fifteen species, the δ 15 N-baseline was 6.9 ± 1.3 (SD) in Roscoff and 6.7 ± 1.2 in Molène. For grazer group, the (Harmothoe impar, TL = 2.6) to 11.9 ‰ (Eualus occultus, TL = 4.1) in Molène.
Discussion
Patterns of community, trophic structure and functioning
Overall, observed patterns in diversity and species distribution were dependent on the (Norton, 1968; Norton et al., 1977; Whittick, 1983; Castric-Fey, 1996) , therefore its abundance as an epiphyte on the same part of stipe in both sites suggests that the irradiance reaching the canopy layer is somewhat comparable in spite of difference in depth (Whittick, 1983 Whittick, 1983) , in Brittany, the split leaf-like Cryptopleura ramosa was found either on the mid-level of stipe, on lamina or on holdfast. Despite similar macroalgae taxa and M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT 13 morphologic group biomass distribution between sites, the macrofauna associated with the canopy significantly differed (see also Appendix C) but was mostly due to differences in sessile taxa growing on stipe itself. The absence of Phaeostachys spinifera on Molène stipes can be attributed to its southern limit of distribution in Roscoff, and may explain the development of competitive species such as Distomus variolosus and Celleporina calciformis.
The lower abundance of mobile fauna among abundant macroalgal epiphytes in Molène is more difficult to explain since most species are currently reported in European kelp forests (Jones, 1973; Norton et al., 1977; Schultze et al., 1990; Christie et al., 2003; At the holdfast level, taxonomic and trophic structures differed between sites. Biomass of deposit-and suspension-feeders was higher in Roscoff, and could result from higher particulate organic matter retention (Jones, 1971; Edwards, 1980) in this more sheltered site. Didemnum maculosum), and for other red algae species (dominated by smooth and split leaflike species). The seaweed structural complexity (Gee and Warwick, 1994) , in addition to the active selective suspension-feeding of ascidians and sponges (Levinton, 1972; Bell, 2008) may favour holdfast organic matter retention ( Site-to-site differences in holdfast organic matter retention can also be suggested from isotope composition of HOM, more 15 N-enriched in Roscoff than the other sources of the OM pool, suggesting a higher bacterial activity (Thornton and McManus, 1994) .
On the rocky substratum, taxonomic and functional composition contrasted between the two sites. The biomass of functionally diverse epilithic red algae was higher in Roscoff compared to Molène. Among the dominant red algae inhabiting Roscoff understorey, the bushy Corallina elongata and the smooth leaf-like Dilsea carnosa are generally restricted to shallow waters (Norton, 1968; Norton et al., 1977) and was not expected to be abundant in Molène. Conversely, the deep species (Norton, 1968 (Norton, 1978; Engelen et al., 2011) and Laminaria hyperborea recruits (Sjøtun et al., 2006) .
Hypotheses about processes involved in observed patterns
While the present sampling framework does not allow a complete interpretation of the observed patterns, a series of probable and testable hypotheses can be formulated as thoughts for future research. Differences in habitat structure on the bottom (holdfast and surrounding substratum) between Molène and Roscoff may result from confounding physical and biotic effects. Kennelly (1989) found that subcanopy scouring by the small kelp Ecklonia radiata (Velimirov and Griffiths, 1979) and Pterygophora californica (Reed and Foster, 1984) .
Consequently, kelp abrasion of understorey turfs (Irving and Connell, 2006) understorey algae is a well-known phenomenon (e.g. Norton et al., 1977; Reed and Foster, 1984; Wernberg et al., 2005) , the effect of evenness in multi-layered kelp forests on these parameters remains, to our knowledge, unexplored. Since kelp are known to interfere with Roscoff and their commonness at Molène site. Often reported as a kelp grazer (Jones and Kain, 1967; Fredriksen, 2003) , the edible sea urchin Echinus esculentus has also been described as a browsing opportunistic predator (Allen, 1899; Forster, 1959; Comely and Ansell, 1988 and associated poorly mobile organisms (e.g. nematodes, TL = 3.9), of higher fitness interest compared to macroalgal based diet (e.g. Hughes et al., 2005; Vanderklift et al., 2006) . Given the sea urchin densities in Molène, this omnivorous species may be partly responsible of the lower biomass of sessile fauna and seaweed. When E. esculentus has been described as an
important kelp recruit grazer, its density exceeded 3-4 ind. m −2 (in summer, Jones and Kain, 1967; Sjøtun et al., 2006) , substantially higher compared to Molène (0.1-0.2 ind. m −2 in winter). Hence, any density-dependant feeding behaviour of E. esculentus according to food availability should be of interest for future research. In the present study, a greater effect can be expected from the spiny sea-star Marthasterias glacialis (TL = 3.8) which shows greater density (0.3-0.6 ind. m −2 in winter). This voracious species feeds opportunistically either on macroalgae, sessile or mobile macrofauna, and can be considered as a key predator in communities of coastal rocky shores (Frid, 1992; Verling et al., 2003; Bonaviri et al., 2009; Tuya and Duarte, 2012) . Furthermore, M. glacialis is one of the main predators of the abalone Haliotis tuberculata (Forster, 1962) , poorly represented in Molène. While the spiny sea-star can influence the ormer distribution, other controls should be tested. Haliotis spp. require diverse seaweeds in their diet, including fresh red algae of the understorey (Guest et al., 2008; Leclerc et al., 2013a) .
In European kelp forests, the dominant starfish predators are the edible and the swimming crabs: Cancer pagurus and Necora puber (Ramsay et al., 2000) . In Roscoff, these species and the lobster Hommarus gammarus were the highest benthic predators according to their estimated trophic levels (4.2-5.0). Both Cancer spp. and Necora spp., more abundant in Roscoff, can forage significantly on large echinoderms and play a key role in their regulation (Freire and Gonzalez-Gurriaran, 1995; Ramsay et al., 2000; Steneck et al., 2004; Fagerli et al., 2014) . However, given the absence of E. esculentus and M. glacialis in Roscoff, any contribution to the decapod diets cannot be inferred. Since these predators are not echinoderm specialists, it seems improbable that their densities are sufficient to control, even collapse, large echinoderm populations at Roscoff site (Miller, 1985; Sivertsen, 2006) , but information about echinoderm recruitments and predation-rate on young stages (Fagerli et al., 2014) is lacking in the area. Multi-scale spatio-temporal variability of large echinoderms population can be altered, at different life history stages, by several crossed factors including the nature of the substratum (Laur et al., 1986; Hamel and Mercier, 1996; Balch and Scheibling, 2000) , the depth (Reid, 1935; Jones and Kain, 1967; Comely and Ansell, 1988; Verling et al., 2003) , the food availability (Laur et al., 1986; Tuya and Duarte, 2012) , the predation pressure (Steneck et al., 2004; Estes et al., 2011) , the temperature and epizootics (Scheibling and Stephenson, 1984) . In the English Channel, the stochastic repartition of large echinoderm taxa has intrigued several authors for decades (Allen, 1899; de Beauchamp, 1914; Holme, 1966; Ellis and Rogers, 2000) . For example, Marthasterias glacialis from shallow waters seems to M A N U S C R I P T
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Ecological and management implications
Omnivorous species can be of critical importance for stability and emergent ecosystem properties which strongly depend on the interaction strength (Emmerson and Yearsley, 2004; Bascompte et al., 2005) . In the present study, adult E. esculentus and M. glacialis sampled in Molène were estimated to operate from the fourth trophic level, feeding upon a range of three trophic levels. While the diversity of interaction strengths linking these opportunist species to the associated community remains unclear, our results highlighted direct interactions that were concentrated upon the overall sessile suspension-feeder group. Owing to their large body-size and their energetic requirement (O'Gorman and Emmerson, 2010), these species may thus be considered as collectively strong interactors (sensu Berlow, 1999) . Their collective effect may be of critical importance for the associated trophic structure and functioning, through community cascading effects, by reducing the morphological diversity toward the bottom, seemingly affecting habitat structure and organic matter retention. In addition to affecting habitat complexity, sessile suspension-feeders composition and abundance can have dramatic influence on ecosystem properties (Gili and Coma, 1998) . In kelp forests, many suspension-and deposit-feeders (e.g. Ophiothrix fragilis and Maera inaequipes for ubiquitous examples) are able to select kelp-derived particles (including propagules) among the organic matter pool (e.g. Beviss-Challinor and Field, 1982) , and one can wonder whether this function affect kelp recruitments and survival (Dayton, 1985) . While experimental manipulations involving direct grazer provide substantial insights on cascading effects, manipulating particle-consumers faces to the difficulty of quantifying particulate basal resource in marine reproduction (O'Gorman and Emmerson, 2010) and limit understanding of their interactions with other species. In the present study, we found more abundant kelp recruits and reduced biomass of suspension-feeder and red algae simultaneously. If omnivorous predators are involved in the observed patterns, these results provides new insights about the sustainability of kelp primary production in Brittany, often attributed to the local rarity of direct kelp consumers (Arzel, 1998; Leblanc et al., 2011) . However, Echinus , 7-31. Caut, S., Angulo, E., Courchamp, F., 2009. Variation in discrimination factors (∆ 15 N and ∆ 13 C) : the effects of diet isotopic values and applications for diet reconstruction. Journal of Applied Ecology 46, 443-453. Chapman, V.J., Chapman, D.J., 1980. Seaweeds and their uses. Chapman and Hall. Christie, H., Fredriksen, S., Rinde, E., 1998 . Regrowth of kelp and colonization of epiphyte and fauna community after kelp trawling at the coast of Norway. Hydrobiologia 375-376, 49-58. Christie, H., Jørgensen, N.M., Norderhaug, K.M., 2007. Bushy or smooth, high or low;  importance of habitat architecture and vertical position for distribution of fauna on kelp. Journal of Sea Research 58, 198-208. Christie, H., Jørgensen, N.M., Norderhaug, K.M., Waage-Nielsen, E., 2003 , and their interaction were tested. Significant P (perm) are in bold. Table 3 δ 15 N (‰, ± SD) of the main primary sources and consumers of the Laminaria hyperborea forests in Roscoff and in Molène, according to their microhabitat (Hab) : stipe (S), holdfast (H), rock (R). Trophic groups (TG) are indicated for consumers: grazers (G), sessile suspension-feeders (SSF), mobile suspension-feeders (MSF), deposit-feeders (DF), sessile fauna-predators (sf-P), mobile fauna-predator (mf-P). Consumer trophic levels (TL ± 0.9 SD TEF ) were estimated according to the mean species δ 15 N, or set at the lowest threshold 2.0.
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Appendix A Morphometric parameters measured on kelp canopy individuals collected in Roscoff and in Molène. Parameters are compared between sites by Student t-tests according to the achievement of homoscedasticity hypothesis. 
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